. Among these ones, some, like Al-Cu-Fe, Al-Cu-Mn and Al-Cu-Ru [2] have been found to be of perfect icosahedral structure, or nearly, exhibiting the particularity to be typical of an ordered superstructure of the usual primitive quasilattice [3 -5] . Considered, at present, as representative of ideal quasicrystals, such materials are the focus of a number of experimental and theoretical studies and it can be expected that fundamental answers will be soon obtained about the exact nature of perfect icosahedral phases, i.e. characteristic of either a deterministic or random tiling and which differences of diffracting properties and thermodynamical stability have been theoretically established [6] . For instance, the results of Calvayrac et al. [7] , indicating that a thermodynamical stability of the Al-Fe-Cu icosahedral phase, between 0 Kelvin and its melting point temperature, may be plausible, it can be assumed that such an icosahedral phase could be rather characteristic of a deterministic quasilattice.
Apparently at variance with this idea, the occurence of a reversible icosahedral-rhombohedral transition in an Al63.sFe12.SCu24 alloy has been recently identified by transmission electron microscopy [8] . This phase transition has also been observed by X-ray [9] and neutron diffraction [10] , thus supporting entropic stabilization models [11] . As results, we have found that at low temperature, the stable state is rhombohedral with a microcrystalline structure constituted of small domains exhibiting special crystallographical orientational relationships imparting an overall pseudo-icosahedral symmetry. At high temperature, this micro-domain structure transforms homogeneously into an icosahedral phase which is stable up to melting [12] . The structural transformation is reversible and occurs via different transient states, the most spectacular one being defined as a modulated icosahedral phase. An interpretation of the phenomenon leading to a modulated quasicrystalline structure has been presented on the basis of phason theory [6] applied to the simple case of a one-dimensional aperiodic chain of Fibonnaci [13] . [14] . In that case, it is possible to consider the projection of an inflated icosahedral quasilattice commensurable to the 2D-quasilattice which parameter and orientation can be in agreement with those of the icosahedral phase (Fig. 4a) [14] have demonstrated that a reciprocal section of two-fold zone axis exhibits several reflections of surstructure with respect to reflections observed for a primitive hypercubic lattice, when the icosahedral structure is typical of a F-hypercubic lattice. Such a surstructure have been effectively identified by electron diffraction in the icosahedral AlFeCu phase [3 -5] . In the direct space, the Ammann tiling related to the F-surstructure is bipartite, i.e. it can be splited into two types of vertices, decorated either by two different atoms or atomic clusters (see insert of the Fig. 5 ). Its projection following a two-fold zone axis is such that the two types of vertices do not superimpose and can therefore be distinguished. A HREM micrograph of two-fold zone axis of observation must therefore be also characteristic of this type of projection for a specific inflation order of the parameter 4.46 Â. We have checked this on the HR image of the figure 5, where the projection of a bipartite decoration of white and black dots of the Ammann tiling can be defined only from a quasilattice parameter equal to 4.4603C44 Â. illustrates, for an idealization of the quasiperiodic image, that a limited crystalline domain (as it is observed by HREM) can be generated by phasons [6] [13] . One intermediate state has been identified as an icosahedral structure modulated along its 5-fold axes, with a pseudo period of modulation equal to 130 À which has been well interpreted from a dynamical phason condition applied to a model of atomic displacements defined within a 2D-1D cut projection scheme [13] . At We have precised, in this paper, some relationships between both the icosahedral and rhombohedral structures of a reversible phase transition found in the Al63.5Fe12.5Cu24 alloy. In particular, it has been pointed out that whether the icosahedral phase can be characteristic of a 3D-Ammann quasilattice, this last must be then considered with a quasilattice parameter equal to 4.46r 4 Å, i.e. with an inflation order r4 instead of T3 as it was, a priori, expected from the cell parameter 2 x 4.4603C43 Å of the related approximant rhombohedral phase. For the phase transition, the consideration of 2D models deduced from HREM observations, has allowed to justify that structural changes result of phasons.
Finally from the discrepancy between the present results on the phase transition and those previously quoted in introduction [7] , it may be suggested that whether the quasicrystalline phase can be characteristic of a deterministic quasilattice, their chemical composition and purity should be dependent on it. In such case, a slight departure from the critical composition of the very perfect icosahedral state could be a reason for the occurence of a phase transition. Further studies will be necessary in order to verify this assumption. 
